Model Formulation
The models are implemented in systems of differential equations with events: where c determines the percentage of initial complex DSBs, k DSB 
Supplementary Tables and Figures

Image Quantification
Quantification of H2AX foci time series from published papers
We quantified the experimental results already published by Hewitt et al. [1] abd Fumagalli et al.
[2] using the free software "Plot Digitizer" under the terms of the GNU General Public License.
Data scaling
The absolute number of quantified foci is hardly comparable among experiments from different laboratories, because of differences in the technical equipment, staining protocols and actual foci counting procedures. To make our data comparable to the data from Hewitt et al. (2012) we assumed that the total number of foci 24h after 10Gy radiation was the same in both experiments ( Figure 2D ) and scaled our data accordingly, excluding the initial time points, which were left unchanged. For scaling our 2.5 Gy time series we used the same approach, using a linear interpolation between measured H2AX foci 24h after1 Gy and 5 Gy irradiation ( Figure 2D , closed square).
Extended consensus H2AX foci time series for 20 Gy
The Figure S2 therein) . Therefore, we reasoned that especially the longterm data from Fumagalli's BJ cells can used for MRC5 cells as well. Moreover, there was no remarkable difference in absolute numbers between Hewitt's MRC5 data and Fumagalli's BJ data at later time points: for 10 days after 20 Gy both measured approximately 9 foci per nucleus on average. Therefore, we combined the two time series taking the average of both in case of overlapping measurements. Table S3 shows the combined time series with indicated data sources. . Then compute regional maxima of the H-maxima transformation. Both operations are combined in the function imextendedmax with parameter in Matlab. 7.4. find and count regions of regional maxima that have intensity values greater than estimated threshold value = 0.1. 7.5. designate the number of these regions as the number of detected foci per nucleus.
In this study, we used average H2AX  foci count per cell nucleus to model the DNA damage response over time for different DNA damage levels. For counting we utilized images of immunofluorescent stained MRC5 cells (see Methods section). Images of cells were obtained at time points 1, 3, 6, 24, 48, 72, 168 hours after 2.5 Gy and 10 Gy irradiation within three repetitions. For each time point we measured the foci number in about 100 cell nuclei.
In Figure S7 and Figure S8 we visualized the result of foci count in nuclei cropped from representative images. Images were selected from three experimental repetitions. Foci, which were recognized and counted by the algorithm, are marked by red frames.
Figure S7:
The visualization of foci count in nuclei of immunofluorescent stained MRC5 cells after 1, 3, 6, 24, 48, 72, 168 hours post 2.5 Gy irradiation. Images of nuclei were picked from three experiment repetitions. Foci, which were recognized and counted by the algorithm, are marked by red frames.
Figure S8:
The visualization of foci count in nuclei of immunofluorescent stained MRC5 cells after 1, 3, 6, 24, 48, 72, 168 hours post 10 Gy irradiation. Images of nuclei were picked from three experiment repetitions. Foci, which were recognized and counted by the algorithm, are marked by red frames.
